[1] The detailed model calculations of photoelectron flux and nightglow emissions of 5577 and 6300 Å lines are made using analytical yield spectrum approach based on Monte Carlo method. The calculated photoelectron spectra are compared with electron reflectometer (ER) measurements made by Mars Global Surveyor (MGS) at the energy range 10-1000 eV. This calculation suggests that X-ray ionization is an important process in the dayside ionosphere of Mars at energy greater than 90 eV, and 10-to 90-eV electron population is controlled by photoionization and photoelectron impact ionization. The secondary electron flux, excitation rates, emission rates, and limb intensities of 5577 and 6300 Å lines are calculated due to precipitation of solar wind electrons observed by ER experiment at the energy range 10-1000 eV in the nighttime ionosphere of Mars. In the vicinity of the peak altitudes, it is found that excitation/emission of atomic oxygen after the electron impact dissociation of CO 2 is the main source of 5577 Å emissions, while dissociative recombination of molecular oxygen ion is the major source of 6300 Å emissions after the electron impact excitation of atomic oxygen. The calculated secondary electron spectra are also compared with ER experiment measurements between energies of 10 and 1000 eV. The nightglow limb intensities are compared with the upper limit set by Mars 5 spectroscopic observations. 
Introduction
[2] The first in situ measurement of the magnetic field in the upper atmosphere of Mars (above 100 km) was made by a magnetometer onboard Mars Global Surveyor (MGS) spacecraft. The result obtained from this spacecraft shows the existence of highly variable and localized magnetic field at Mars. The magnetic fields as high as 400 nT at 108 -113 km altitude in Northern Hemisphere and 1500 nT at 120 -200 km altitude in some locations of Southern Hemisphere were observed in the ionosphere of Mars [Acuna et al., 1998; Connerney et al., 1999] . However, the strength of the magnetic fields in other locations at same altitudes range was much lower and it was about 5 -15 nT. These magnetic fields are so weak that they do not significantly contribute to solar wind-Mars interaction. Thus, Mars has mainly an induced magnetosphere and the solar wind interaction with Mars is like Venus outside of the crustal magnetic field region. There, the solar wind dynamic pressure nearly permanently compresses the interplanetary magnetic field into the Martian ionosphere up to 180 km [Ness et al., 2000] . The interplanetary magnetic field draping around Mars ionosphere is mainly horizontal which inhibit the upward diffusion of plasma and reduces electron density above this altitude by several orders of magnitude as reported by Shinagawa and Cravens [1989] including divergence of horizontal ion velocities as an additional loss process. However, in presence of strong localized magnetic field the vertical diffusion of plasma is allowed above $170 km [e.g., Ness et al., 2000] .
[3] A time series of electron and magnetic field measurements was made by electron reflectometer and magnetometer (ER/MAG) experiments on board MGS spacecraft on 2 April 1998 [e.g., Mitchell et al., 2000] . On that day the induced magnetic fields above 200 km do tend to be horizontal where the solar zenith angle is less than 90 degree. Near the terminator these magnetic fields rotate from nearly horizontal to vertical which allow ionospheric loss due to solar wind particle precipitation in the night hemisphere of Mars. In this paper our aim is to calculate photoelectron flux and nightglow emissions of 5577 and 6300 Å due to precipitation of solar wind electrons observed by ER experiment onboard MGS in the nighttime atmosphere of Mars. The photoelectron fluxes are calculated at solar zenith angle 70°for the energy range 10-1000 eV using solar extreme ultraviolet radiation between 1 and 102.57 nm. This calculation is made using two dimensional yield spectrum approach [Singhal and Haider, 1984;  
